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cuLnvATXor  cr  paswrilla  tolanmib  or  a  simpli 

LZqKJXS  NISSIM 


/follavinM  !■  «  traulatioa  of  u  ortlolo  bjr  Botauair  LukM 
^•0  Roto/  of  ttao  Choir  of  Rpldtaloloar  of  tbo  Nilltory 
Mdlool  MMoroh  oBd  TrolBlac  Zaitltuto  of  J.  lu.  Puriijac; 

Sradoo  Kroloyo,  1b  CoBkoslcnroBBkB  lpldoaleloglo>  Nlkro- 
hloloRlo,  iHBiBoloclo  (CioohoBlovik  Ipldoalolocjr,  Nloro- 
blolocy,  ZBKUiology),  Ro  11,  frufxt,  July  196s,  rbrob 

(^otoT.  with  tho  toehBloBl  ooUahoratloa  of  A.  Ohy'lorB* 

•ad  V.  SlaorkovB')* 

fho  oultlvatloB  of  PoBt,  tuloroBflt  oa  llfuld  aodla  rwaalM  to  bo 
•  difficult  OBd  ooBRlox  prOblM  vhooo  BoltttloB  hBB  boon  Blroody  attavtod 
by  BBBy  vorkori.  la  tbo  yoor  1926  Buvorov  ot  •!,  lad  froBOli  (6)  do- 
oorlbod  oultlvotloB  oa  boof  broth  vlth  Mrua  or  Moltos  fluid*  Lator, 
aovovor,  Praaolo  (9)  had  a  aoro  akoptleal  vlov  of  tho  poiflblo  growth  of 
Paot.  tuloroaalB  oa  a  liquid  aodlua.  la  tho  foUovlag  yoaro  Taaura  aad 
4ib1}y  (1$,  4),  Ulloa  ot  al,  (12,  10}  vroto  about  rolatlraly  eoi^lax 
ayothotlQ  or  aoalByathotlo  aadla  (baaod  on  tho  hgrdrolyaato  of  oaaoia  or 
solatia,  aalao  aelda  aad  povtb  oxtraeta)*  Roooatly,  Traib  at  al,  (21) 
atudylag  aatabollaa  of  Paat.  tularoaala  propoood  a  aodlua  eoig>oBod  of 
13-16  aalao  aolda.  A  rolatlToly  alaglo  liquid  aodlua  for  tho  oultlTa- 
tloa  of  tularoala  vaa  proparod  by  Stolxahaaa  ot  al  (17),  llgolabaeh,  at 
al  (3)  ualag  OCBA  aodla  »  aad  Snydor  at  al  (16)  who  aohlorod  growth 
on  a  aedlua  containing  only  poptoao,  gluooao,  RoCl  aad  ovontually 
.MoglyeoU  add. 

The  goal  of  our  work  wao  to  utlllso  our  oxporloncoi  and  finding! 
’ih'.ai.no'i  during  the  proparatioa  of  aolid  agar  aodla  (lO)  and  to  attoapt 
'  n#  oxaboration  of  a  alj^plo  liquid  cultivating  aodlua. 

Material!  and  Method! 


The  aedia  teated  vero  Inocculated  with  atralna  4  Ma,  0$^,  211, 
i 30  (10).  All  of  tho  etraino  uaod  wore  virulent  for  white  aouae  (MU>-1 
100  sella)  and  guinea  pig  (MLD  10-1000  eella). 
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oiwimt 


The  Mdla  irart  pr«p«rt4  trm  tta«  following  ohnalotlni  Bnetopwptone 
Dlfee,  PwptoM  OMehoilawnk  Orgnaofnnn^  lodlua  tbloil>'eell«t«,  1  oyottln 
E  01,  meotlalo  Mid  Mfflo,  Mid*  et  nleotlnlo  Mid  Blfeo,  onlolua  pnnt- 
othaant*  KLfoo,  vitMlB  B^,  B»,  1>  (auppUtd  kladlr  by  tba  RaMnroh  In- 
itltttt*  of  PhnnMy  Md  BioobfidiMry  la  Fragua),  glueoaa,  EaCl. 

PraaaratloB  aad  aoMoaltlon  of  Mdla 

A.  Bim  Mdlua 

0.1  -  2.0|l  papteaa  Slfoo  or  Caaehoal.  OrBaB<tfana 
O.yfi  glttooaa 
0.9)1  laCl 

dlatlllad  watar  addad.  pi  7.9*4  bafora  autoelanriag  or  flltra- 

tloo, 

Sba  baaa  aadlua  wm  aarlehad  by  ooag»OMati  praauaad  al^dflOMt 
for  taa  growth  of  Paat.  tularanala  a.g. 

B.  ^a  Eota^  0.1  •  0,%  Sodium  thieglyaollata 

C .  ^aa  2-4  ag)(  aiootlale  Mid 

2-4  amlda  of  aiootlale  Mid 
90  •  l60  pKmt$  Ca  pMtotbaMta 

S.  aota«^  2.9  gMua  i  vitamin  B« 

19 .0  gMma  i  vltamla  Bg 
7.9  poma  f  vltmiia  Bg 

Madia  eoatalalag  baM  aad  eempoMats  B,  C,  1)  vara  itarlllaad  by 
pMiaga  through  glMa  fUtar  0  9* 

(^otaj :  Tha  oomponoata  vara  addad  to  baaa  A  aad  avaatually  baaa 
A  aad  B  althar  alagly  or  la  varloua  oori»laatlou . ) 

Ntdlum  SDL  (thloglyooUata  of  aodlum,  blood,  glueoM,  Uguldum) . 

1.9)(  Paptona  Czaohoal.  Orgaaofarma 
0.9?  Oluooaa 
O.H  EaCl 

0.4p  Ea  thloglyooUata 

dlatlllad  vatar  addad.  pH  7.4  to  9  bafora  autoolavlng.  Ba> 
fora  Inooculatlon  2  to  9)(  of  daflbrlnatad  rabbit  blood  ara  addad. 

nia  liquid  madia  vara  plMad  Into  taat  tubaa  ^9  oMh),  Ihrl- 
araayar  flaaka  or  Patocka'a  hamooultlvation  bottlaa  (vlth  glaaa  baada). 

Nadlum  SOA  (thloglyooUata  of  Na,  blood,  glueoaa,  agar) . 

1.9  -  2.0)(  agar  atraad 
1.0)1  Paptona  Czachoal.  Organofaraa 
1.09  glueoaa,  EaCl 
5  -  10)t  daflbrlnatad  rabbit  blood 


tMXm  noOAJ  (floAiuB  thlogljrMllAt*,  blooA,  glttooM.  . 

Uvtr  txtrMt}* 

hM  ib*  caaycl^aa  tm  OOM  aid  li  Mr«ly  mp- 
'9'«u«at«d  by  th«  Ilvtr  «cti«9t«  Tte  pr«Mi«ttaQ  of  ^o\id  Mdl&  hmc  b««n 
1b  daiaix  la  «aotb«r  •rtl«X»  (10). 

rranoli*  asdliia  tad  OOSA  atdliai  vtrt  praparad  aaeordlaf  to  pra- 
«>vrlptloa«  littad  la  lltaratura  (7,  13). 

Fraparatloa  of  laooottlaa  and  atthod  of  InoeoalatloB 

Aa  laoQOttluB  va  hara  utlllMd  a  St  hoar  auaptaaloa  vuhad  off  a(g 
laadla.  Saaalty  vM  aiaaurad  aapbaloaatrloally  (Palfrlah-hltta  flltari 
•soapairatlva  glaaa  Mo  1)  tad  by  tha  madbar  of  ooloalaa  that  frav  oa 
1X01  aadluB  froB  a  lO-o  to  10*^0  dllutad  laooettlatiaf  aaapaaaloa  (tha 
loa-MBtratad  baoio  auapaaalooi  lOo  dllutad,  ooatalaad,  ikoot  3  alUiardo 
of  oalla).  ma  Inooealua  cootalalnf  roughly  10°  •  Kr  orgaalna  vaa  la- 
ocoolatad  by  a  hypodarala  la  qoaatltlaa  of  0.1  al  to  3  to  3  taat  tubaa 
flUad  v^.th  tha  aadlua  to  b«  taatad.  Tha  aadla  vara  laotsbatad  la  a 
*>har»al  ohaadiar  at  37%  for  tha  parlod  of  10  daya. 

Byaluatloo  of  grovth 

Tha  gr<jvtb  of  Paat .  tularanala  on  liquid  aadla  eontalalag  rhbblt 
blood  VOS  avaluat*^  aocortlllLng  €o  iha  opaqueneaa  produoad,  aaaaurad  on 
Vm  naphaloantar  (Pulfrioh  •  graan  filter,  eoaparatlve  glaaa  Mo  U)  and 
^.be  nw^r  of  co.lonlea  determined  by  aerial  il’scloal  dllutloii  of  a  ataxia 
of  the  audlum  tented  In  a  phyalploglcal  eolation  (aedlua  tooted  • 
dllutlOD  10®).  Mlutlon  of  10"^  to  10*^  was  Inocculated  In  the  voluaa 
.if  0.3  ad  on  ?  to  3  tiOlA  aedla.  Orcvth  on  aedlo  not  containing  blood 
vaa  lete-minod  by  mncroaeoplo  evaluation  of  the  opaqueaeaa  produoad  and 
ijw"  of  ;.w  coloalea  on  TKGA  carried  out  in  a  vay  eljallar  to  that  da- 
ihcr;e.  The  grovth  on  the  individual  vas  ovaluatad  aaob 

and  final  reauito  vere  read  on  the  yth  ox'  10th  day.  Aa  a  control  va 
*a«d  the  opa^tueneae  at  0  hoora  of  incubation  (Inscdlatcly  aftar  laocoula- 

•  ‘.oj  ’I  t’  i'  '  i'  ta!  ‘*iy  r  ‘  hout  In-'cculiijo. 

Rcaulte 

’  .jiir  expcrlmento  we  l.ave  verified  aoaa 

-.11  ;>?  4v  t,-Ar  Btedia  c.«.  the  effect  Of  paptonea  and 

it.-  -jn  the  grovth  of  Poet,  tularenaia. 

A^  ’ci.iie  a*  r-uifi  we  have  atudlcd  flrat  the  growth  of  tularaaia 
«>  wl  'v  ;  ■  •u>.ntratioa  of  Bacto  peptone  Olfco  and  Organo- 

'ama  la.-  v' ji-u  o,  (Table  1). 

‘Fne  table  nhows  that  Paat.  tularenaia  ean  be  cultivated  avan  la 
A  ve'-y  "poor  '  However,  the  BucccBe  of  the  cultivation  dapenda 

j'-  -.1*  cteb*  '  of  ni:-.'vr?.;a  Inocculated,  the  quality  and  quantity  of  the 

■.Wl..  .  with  a  certain  concentration  both  of  the  peptonea 
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ui«d  '  prtvcntlv*  •ffaot  on  growth}  In  Dlfoe  popton*  from  20  oon- 
c«ntrMtlon  upwirds  and  in  Organofarna  paptona  from  ijH  conoaniratlon  up- 
wardB . 

Tabla  Z 


Effaot  of  Paptonaa  on  Drowth  of  Paat,  tularanaia 


1 

Conecntration  of  paptonaa  in  % 

Xnooculum  ) 

Typa  of  Paptona 

0.1 

-  <3.5 

z.o 

o 

a-l 

X 

DZFCO 

0 

+  ) 

+ 

t 

A 

OR  (UNO 

0 

0 

0 

c 

A  10® 

DIPGO 

0 

4> 

4“ 

+ 

0R(UN0 

0 

t 

0 

0 

X  F.' 

DIFCO 

» 

■k 

-f 

0 

X  lo*‘ 

OR  (UNO 

- 

0 

0 

- 

DIPCO 

w 

ij 

0 

0 

OR  (UNO 

- 

0 

0 

- 

i; 

)  Strain  It  Ma 

3 

)  Evaluation  of  growth!  ^  vary  light 

opaquanaaa, 

,  f 'wapic  oMquanaaa 

-10°  -10^  or 

pniama  /I  ml,  f  V-< 

o  o 

opaquanaaa 

-10^ 

-10  organiana 

A  »»i» 

diffuaa  opaquanaaa 

and  mora  organiana  /I  ml,  0* 

nagativa  growth,  -  >  axparimant  waa  not  oarriad 

out. 

On  tha  paptona  Oifoo  tularamla  multipliad  from  an  inoooulum  linaar- 
ly  about  1000  timaa  amallar  than  on  tha  paptona  Organofarma. 


Tabla  2 


Effact  of  Thioglyoollata  on 

growth  of  Paat.  tulmranaia 

Inocculuffl 

Thioglyoollata 
Gonoantration  in  % 

Paptona  DIPCO^ 
ooncantration  in  % 

- - 

l.fi 

0 

+ 

5  X  1q5 

0.1 

ft 

0.2 

^  h 

h 

O.I4 

t 

-t-h 

0.« 

0 

■f  4 

0 

0 

0 

5  X  10^ 

0.1 

0 

0 

0.2 

f + 

- 

O.l! 

0 

4-4» 

0.8 

- 

t 

0 

0 

0 

5  X  in3 

0.1 

+ 

0 

0.2 

4' 

- 

o.a 

0.8 

0 

ft 

-  li  — 


1)  strain  I4  Ma 

?)  The  table  doea  not  inolude  media  with  peptone  Organofarma  ail  of  which 
had  negative  -0-  grow^.  . 

3)  Evaluation  of  growth very  light  opaqueneaB,~  a  weak  ooaquenesa 
(10®  -  10“  organlaaui  /I  w  etronjLopaqueneea  (lO^-lo^O  organlama 

A  a  diffuaea  opaqueneaa  (10“  and  more  organlama  /l  ml), 

0  Kneptlve  growth,  -a  experiment  waa  not  carried  out. 

The  baae  medium  A  containing  peptone  Dlfoo  and  enriched  with  aod- 
lum  thioglyoollate  had  aubatantlally  better  growth  oharaoterlatloa  aa  can 
be  seen  from  growth  obtained  even  from  reduced  menbera  of  organlama  In- 
occulated.  We  were  not  able  to  record  almllar  effect  with  media  contain¬ 
ing  peptone  Organofarma  although  we  uaed  large  Inoooula  (Table  2). 

Table  3 


Effect  of  Deflbrinated  Rabbit  Blood  on  (k'owth  of  Peat,  tularenala 
From  Small  Inoooula  When  Varied  Concentre tlona  of  ^Pepionea  and 
SoWlum  Thioglyoollate  Were  Ueed  In  the  Medium 


Xnouculuffl 


I'V 


10' 


10' 


10' 


Peptone 
Cone,  In  % 

0.5 


1.0 


0.5 


1.0 


1.0 

?.o 


T 

3 


1.5  X  10^ 


Thloglycol- 

late  Cone,  in  %  DlFCb 

- O - - 

0.2 
O.l 
0.6 
0.1 
0.2 
0.i» 

0.8 
O.i 
0.2 
O.I4 
O.b 

0.2  L 

O.li  6 

0.8  3 

0.1  1 

0.2 
O.li 
0.6 

0.2  3  X 

0.I4  14  X 

0.8  1.2 

0.1  cystein 
dzzo 


on  Media  With  Peptone 


10® 


10* 

lolo 
10* 
10; 
10^ 


10* 

10^ 

10 

10 


,8 


1.5  X  10 


10; 
10^  5 

X  10'^ 


S 


u  With  pepto 


1  X 

7  X 
1  X 


5  X 

1  X 


lOl 

10] 
9 


10 

10' 


6 


X  10' 


IO7 

10' 

10* 


1)  Strain  It  Ma 

2)  Growth  in  expressed  by  number  of  cells  per  1  ml. 

ji  Medium  wi  thout  r.shhit  blood  (modified  after  Eigelsbach) 
It)  Medium  with  rabbit  blood  (modified  after  Eigelsbach) 
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In  th«  tublt  th«r«  ii  indlonttd  ■  ntriAln  r«ijitionahip  bttwttn 
th«  optiMl  amount  of  sodium  thioglyoollats  and  ths  oono antra tion  of  pap- 
tonft  In  tha  madlum  (Saa  also  Tabla  3). 

In  many  subsaquant  axparlmanta  wa  bava  attamptad  to  Improva  tha 
oultura  madlum  by  factors  that  — •  according  to  tha  lltaratura  —  affaot 
tha  growth  of  tularamla  (12,  13,  Ih,  18,  19,  20).  Baoausa  of  this  wa 
nddad  to  tha  bass  k  and  B,  aithar  fingly  or  in  combination,  nlootlnlc 
acid,  amlda  of  nicotinic  acid,  Ca  pantothanaU,  vitamin  Bo,  Ba,  Our 
efforts  wars  practically  in  vain.  Ivan  with  madia  iraparad  from  yolk 
flltratas  or  llvar  axtraota  growth  oocurrad  only  whan  mass  Inocoulum  was 
usad.  This  growth  was  not  standard  and  thara  wars  many  oasas  of  contam¬ 
ination  on  yolk  madia. 

On  tha  basis  of  our  axpwlanoas  with  agar  madia  wa  hava  tharafora 
turnnd  nnr  attantlon  to  blood  and  Its  oomp<jr9nts.  In  many  axparlmanta 
wa  supplamantad  tha  basa  A  and  B  (paptons,  Nad,  sodium  thlo- 

giyoollata)  with  2  to  $%  of  daflbrlnatad  rabbit  blood.  The  results  ara 
shown  on  Tabla  3. 

It  Is  obvious  that  tha  addition  of  rabbit  blood  to  madia  using 
both  Difeo  and  Organofarma  paptonaa  fascllltatad  primarily  tha  rsduotlon 
of  inocoulum  to  almost  single  orifsnlams,  and  inoraaaad  tha  Intensity  of 
multiplication  sspaclally  In  case  of  Difeo  paptona,  Similar  affaot  waa 
obsarvad  with  madia  modiflad  after  Elgalsbaoh,  containing  paptona  Or- 
gsnofarma  and  oystaln.  Growth  In  liquid  madia  appeared  within  h6  to 
72  hours  (diffusa  opaquanass)  ^aa  Note/.  Rabbit  blood  can  ba  raplaoad 
with  the  same  affect  with  human  or  gulnia  pig,  but  not  aheap  blood. 

Rabbit  blood  extract,  filtrate  or  serum  had  Isasar  affect  on  tha  grow¬ 
th  than  whole  blood. 

(^ota/i  At  first  tha  added  blood  made  tha  medium  aomawhat  op¬ 
aque,  howevaF  after  a  few  hours  thara  developed  a  sediment  above  which 
there  was  a  clear  supernatant  which  became  diffusely  opaque  due  to  grow¬ 
th  of  the  organlama). 


Table  li 

Isolntlng  Charaotoristics  of  TKOL  in  Coni{jarison  With  Solid  Agar  Madia 


TKQL 

ii 

TKGAJ 

GCBA 

Francis 

Difeo 

Fr^ncig 

Organo 

McCoy 

Chapin 

Liver 

10/9#) 

5/li 

10/7 

7/5 

6/0 

3/0 

b/3 

Spleen 

9/8 

l*/3 

9/8 

6/I4 

5/2 

2/0 

3/2 

Marrow 

3/2 

2/i 

3/1 

3/1 

3/0 

2/0 

2/0 

Blood 

6/5 

S/U 

6/5 

6/5 

k/0 

2/0 

U/2 

Strains  t 

098,  211 

,  130 

♦Numerator  =  number  of  cultivations,  nomiiwtor  =  number  of  isolations 
of  Past,  tulnrensls. 
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On  th«  basia  of  thaaa  raaulta  wt  havt  prapirad  a  aimpla  liquid 
TK(1<  madiuffl  (for  praparation  aaa  Itathoda)  which  wa  taatad  in  two  aar- 
iaa  of  axparlmanta. 

In  tha  firat  aariaa  of  axparlmanta  wa  hava  varifiad  tha  jiaolat- 
InK  and  culturing  propartiaa  of  TKOL  on  mica  and  guinaa  piga  Infaotad 
with  atralna  098,  211,  130.  Prom  tha  organa  (llvar,  aplaan,  marrow, 
blood)  of  tha  infaotad  mica  and  guinaa  pigs  wa  hava  praurad  a  10)t  aua- 
ponalon  which  wa  Inooculatad  into  $  ml  of  madium  TKQA  ^io/  and  on  aolid 
madia  TKOA,  TKCUJ,  OCBA  and  Pranoia*.  Within  72  or  li8  anW  in  aoma  oaaaa 
2li  hourn  wa  wara  abla  to  obaarva  growth  on  tha  liquid  madium.  Thia 
WAS  varifiad  by  transfar  Inoooulation  onto  aolid  madium  TKOA  (Tabia  (4). 

Table  5 

Isolation  of  Past,  tularanaia  Prom  Blood  Cultures 
(g.-plga)  Carried  6ui  on  Liquid  and  Solid  Madia  TKOA 


Dosage 

Number  of  Positive  Isolations 

in  %  Per  Medium 

;  train 

in  MLD 

Liquid  TXCXi 

Solid  TKOA 

I4  Ma 

10 

$7 

hh 

1000 

80 

32 

211 

10 

62 

39 

1000 

76 

h 

In  tha  second  part  of  tha  verifying  axparimant  --  in  direct  blood 
cultures  from  guinaa  pigs  »  wa  hava  utiliaad  indapandant  inocculum  aa 
supplementary  blood  on  one  side  and  aa  an  advantage  of  tha  faot  that 
larger  volume  of  inocculum  can  be  introduced  into  liquid  madia  than  on 
solid  media,  on  the  other. 

The  experiment  was  carried  out  on  80  g.-pigs  divided  into  I4  groups 
of  Identical  numburn.  The  test  animals  ware  infected  with  the  strains 
I  Ma  and  211  in  dosages  of  1000  and  10  MLD.  Tha  infecting  agents  wara 
Introduced  subcutaneously  in  a  total  volume  of  0.2  ml  each  day.  In  each 
group  Wt)  heart-bled  H  to  ?  g,-plg9  obtaining  3  to  I4  ml  of  blood  for  a 
hopirin  solution,  /5aa  Note/.  This  blood  was  then  placed  into  Ehrler- 
mayor  flanks  or  p.itockA's  bottles  (contents  of  jO  to  IjO  ml  of  the  medium 
without  blood)  while  a  portion  of  the  blood  was  Inocculated  in  quanti- 
tiuf!  of  o  r  ml  on  ;■  to  ^  petrl  dishes  with  TKOA.  (The  liquid  media  were 
inocculated  on  nolul  TOtA  on  the  3rd  and  5th  days,  for  control  purposes.) 
Refiults  are  shown  on  Table  5. 

l/P  pi-o  of  the  commercial  preparation  of  Heparin  Spofa). 

With  the  liquid  medium  we  have  achieved  a  higher  peroentage- 
number  uf  past  tularnnsl.s  isolations  than  on  agar  media. 

From  Table.)  u  ..nd  5  we  can  conclude  that  our  modified  liquid  med¬ 
ium  ha.'i  gooi  .ult'v  it.rii*  and  isolating  characteristics  and  is  suitable 
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ev«n  for  dlagnoitio  purpoifs  •■ptoUlly  whan  largar  amounts  of  tha 
auapaotad  matarlal  to  ba  tastad  ara  usad  as  inoooulum  (9). 

Diaousaion 


The  difficultiaa  which  wa  anoeuntor  in  tha  oultivaticn  of  Paat. 
tularanaia  on  a  liquid  nadlum  are  fra^uantly  aaoribad  to  tha  fpi’aariR'- 
manda  of  iha  microbe  and  tha  praaanoa  of  aavarai  faotora  naoasaary  fer 
growth  (1,  2,  $,  12,  lit,  19,  20,  21).  An  Intaraatlng  contribution  la 
the  work  of  Stalnhaua,  at  al  (17)  and  aapaolally  of  Snyder,  at  al  (l6) 
who  aucoaadad  In  tha  cultivation  of  aavarai  atralna  on  a  simple  medium 
containing  peptone,  NaCl  and  glueoaa.  Our  axparlmanta  fully  confirmed 
his  data.  The  suooaaa  of  tha  oultivation,  however,  frequently  depends 
on  tha  4alaotion  of  suitable  —  high  quality  peptone  (16,  6).  An  im¬ 
portant  factor,  therefore,  will  be  the  method  of  preparation  of  tha  pep¬ 
tone  and  ita  substitutes  (1,  t(,  20,  21)  and  poasibly  also  the  relation¬ 
ship  of  the  componenta  contained  in  tha  peptone  —  growth  stimulating 
and  ip’owth  inhibiting  ones  —  as  pointed  out  by  Knothe,  at  al  (6)  for 
Sityphi. 


Saaar/ 

Cultivation  of  Pisteurella  tularanaia  in  a  Simple  Liquid  Medium 

(1)  The  possibility  of  cultivating  Pasteurella  tularanaia  on  a 
simple  medium,  containing  baotopeptone  (Difoo"oF''5rganofafM) ,  i^uoose 
and  NaOl,  was  confirmed.  Gkowth  on  this  medium  depended  on  the  siae  of 
the  inocculum  and  the  quantity  of  peptone  contained  in  the  medium.  Be¬ 
ginning  with  a  certain  concentration  of  both  peptones  tried,  an  inhibi¬ 
tion  of  growth  was  observed  (Organofarma—  1%,  Difoo  ~  2%),  The  Organ- 
ofarma  peptone  had  inferior  growth  properties  than  bactopeptone  Difco. 

(2)  The  oultivation  conditions  were  favorably  influenced  by  an 
addition  of  sodium  thloglycellate  (in  the  optimum  proportion  to  the  con¬ 
centration  of  peptone)  and  particularly  by  an  addition  of  2-S%  difibrin- 
Tted  rabbit  blood.  Enrichment  of  the  medium  with  the  above  constituents 
intensified  growth  and  permitted  to  reduce  the  inocculum  on  both  pep¬ 
tones  even  to  single  microbes. 

(3)  A  simple  liquid  medium  was  prepared  —  TKd.  (sodium  thio- 
Klycollnte,  blood,  glucose  and  liquid).  The  qualities  of  this  medium 
for  cultivation  and  isolation  were  tested  against  the  solid  msdla. 

The  liquid  medium  was  found  very  good  in  these  experiments. 

Bibliography 

1.  ”  Berkman,  S.  A.  Koser,  J.  Bact.,  hi,  I9I4I,  38. 

2.  O.D.  Brigham,  L.F.  Rettger,  J.  Infect.  Din..  1935,  56i225. 

3.  H.T.  Eigelsbach,  R.  D.  Herring,  J.  Bact.,  1951)  61j89. 


-  8  - 


4.  I.  W.  Oibby,  P.8.  HloholM,  J.T.  Tuura,  L.  Foshay,  J.  Btet.,  1946) 

55*055 .  .  ,  , 

5.  E.  Franeli,  J.  Baot.,  1942)  43:342. 

6.  0.  3.  YaiMlyanova,  Mioroblology  of  Tularaalu,  1931,  Hosoov. 

t.  Colleotlv*  of  author! :  Mloroblologio*!  Ttitlng  Hathoda.  1939, 
Prafua. 

6.  H.  Knotha,  0.  Witt,  Zbl.  Bakt.  1.  Abt.  OrU..  1958)  171:128. 

9.  i3.  L.  Laraon,  Publ.  Haalth  Rap.  (Waah.),  1945)  60:663. 

10.  B.  Lukaa,  J.  Llbloh,  Modification  of  Blapla  Blood  Agar  Hadlvaa 
for  tha  Cultivation  ^^aat.  tuiaraaaia,  in  Praaa. 

11.  B.  Lukaa,  Z.  Vlaaak,  Caakoalovariaka  apidanioloala  (CaachoalOYak 
Epldanlology),  I98I)  ifl  (fi):  lil. 

12.  J.  Macar,  A.  Traub,  N.  Oroaaovlaoa,  Mature,  1954)  174)747. 

1^.  I.  Malak,  V.  Wagaar,  Practical  nierobiology,  1949,  Pragua. 

14.  R.  C.  Mllla,  H.  Barthalaaa,  D.  Doaaldaoo,  P.  L.  Wilbalja, 

Abatraeta  Proc.  80c.  An.  Bactariologiata,  1949,  Citation  after  9; 12. 

15.  .T.  c.  Hananalar,  T.O.  Sohaub,  Arch  Intern.  Med.,  1941)  68:747. 

16.  'P.8.  Snyder,  R.  A.  Penfleld,  P.B.  tnglay,  J.C.  Creaay,  Proc.  80c. 
Kxp.  Biol.  (HY),  1948)  63:26, 

17.  E.  A.  Btalnliaua,  R.  R.  Parker,  M.T.  McKaa,  Publ.  Kaalth  Rap, 
ewaah.),  1944)  59:78. 

IH.  M.  nt«.phanaon,  Bacterial  Metaboll an,  Ruaalan  edition,  Moacov,  1951. 

19.  T.  T.  Taau.-. '  1).  E.  Planing,  Abatraeta  Proc.  Soc.  An.  Bacteriol" 

jglata  49th  Meeting,  1949. 

20.  T.  T.  Taaura,  T.  W.  Glbby,  J.  Bact.,  1943)  45:361. 

fl..  \.  ivuiti  '  ’Vii/ •  ■  '  •  195‘5)  70:60. 

H?.  /.  0  ilf^,  .f.  Inrounol . .  1957)  78:1956. 


Bohumlr  Lukaa 
Prague  I 
Vlnohradako'  9. 


